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Item response theory is a modern test theory for the design, analysis, and
scoring of tests. This research is concerned with the nonparametric item response theory (NIRT) for
estimating various forms of item characteristic curves (ICCs), which express the probability of a
correct answer as a function of the latent abilities of the examinees. This research derived
mixed-integer optimization formulations for existing NIRT models, proposed smoothness constraints
for preventing overfitting of nonparametric ICCs, and developed algorithms for estimating these NIRT

models. Computational results demonstrated the effectiveness of the NIRT models in comparison to
existing IRT models.



1)

)

1)

)

®)

o

@

®



*

®

4
Toshiki Sato, Yuichi Takano, Ryuhei
Miyashiro, Piecewise-Linear
Approximation for Feature Subset
Selection in a Sequential Logit Model,
Journal of the Operations Research
Society of Japan, , Vol.60, No.1,
pp.1-14 (2017).

DOI: 10.15807/jorsj.60.1

Toshiki Sato, Yuichi Takano, Ryuhei
Miyashiro, Akiko Yoshise, Feature
Subset Selection for Logistic
Regression via Mixed Integer
Optimization, Computational
Optimization and Applications,
\ol.64, No.3, pp.865-880 (2016).
DOI: 10.1007/s10589-016-9832-2

Jiro lwanaga, Naoki Nishimura,
Noriyoshi Sukegawa, Yuichi Takano,

Estimating Product-Choice
Probabilities from Recency and
Frequency of Page Views,

Knowledge-Based Systems, ,
Vol.99, No.1, pp.157-167 (2016).
DOI: 10.1016/j.knosys.2016.02.006

Yuichi Takano, Shintaro Tsunoda,
Masaaki Muraki, Mathematical
Optimization Models for
Nonparametric Item Response Theory,
Information Science and Applied

Mathematics, , Vol.23, pp.1-18
(20186).
http://id.nii.ac.jp/1015/00009881/
4
, 15
FIT 2016 , 2016 9
7 9 9 , (

Yuichi Takano, Toshiki Sato, Ryuhei
Miyashiro, Akiko Yoshise, Feature
Subset  Selection  for  Logistic
Regression via Mixed Integer
Optimization, Workshop on Advances in
Optimization, 2016 8 12 8

13 , TKP Shinagawa Conference Center

( )-

Yuichi Takano, Toshiki Sato, Ryuhei
Miyashiro, Akiko Yoshise, Feature
Subset  Selection  for  Logistic
Regression via Mixed Integer
Optimization, The 28th European
Conference on Operational Research
(EUR0 2016), 2016 7 3 7 6 ,
Poznan University of Technology,
Poznan (Poland).

Yuichi Takano, Feature  Subset
Selection for Linear/Logistic
Regression via Mixed Integer
Optimization, The 22nd International




Symposium on Mathematical Programming
(ISMP 2015), 2015 7 12 7 17

, Wyndham Grand Pittsburgh Downtown,
Pittsburgh (U.S.A.).

€Y
TAKANO, Yuichi

40602959



